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[#f»£GD IBB] 

& v>t i ^ v < \%mm<D 7$; wttfUMhm u < itx* u ^ l < air ^ 
y iB^jtc i « L/ < it&ma>T * y 8*«#ASft« l < iu3 tifer s y mmz 

m U Gal 0 l-4Glc£ fcteGal /3 1-4 G1cNAc-^©*Mtg^(CN - T^Jl? 

#iic & v>t i ^ b < 7 k j mt>mmi>^h < mx* u m v < um7 $ 

J mmz 1 « L < {«ifctf>T ^ 7 »##AS tug L < tt#3tf $ tlfe T ^ y mm & 
1 SB*<Z># yAVMo 

cm^3] tana* iH#r##i x«2{c^$nsr^ ;nm 

«bb#t c & v>t i m l < \%mm<D 7 ^ j mxmmvm u < u mh<itm 
7 $ j mmz imL< &m®<D7$ j m&mxznm v < n&7 $ j m 
w*m?zm#iM4mM<D*yrt?mo 

-tzm&m 5 mm<D %yn>? sc. 

Gal 0 1-4 Glc^ £&Gal 0 1-4 GIcNAc-ScD^MtS^^JCN - 
T-fe^-;i/^;i/zri?-^>S:i3-l,3^T*^1-S^$:%i-§^>A 0 ^K 0 

[fl^ 8 ] 1 b 7 ©V^tlfr 1 3®{CfB«<Z># >/^H& 3- 
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m £ mm* t? m & ^ s 3 1 # -e § & m m * * * - * 

[fflhfc^l 2] fiNtg8&v^ 1 0©v%1**ifrl^lcfB^©^##A<* 



o 

[0 0 0 1] 

Gal /3 1-4 Glc^ £&Gal fi 1-4 GlcNAc-aS^aSTB^JBtCN-T-fe^ 

[0 0 0 2] 
[$£3fc®&fl5] 

Gal j8 1-4 Gleg; fc&Gal £ 1-4 GlcNAc-gcD^TC^JCN- 7tf 
^ >&i8-l,3iie-&Tf«K#*rs?gttS:^«, tffy hi^ >«I^CD^fcM# 
t-SMtt&^-rSSUtt, «^£**ejC5a^ra^StlTV^« (Togayachi, A.*, 
J Biol Chem, 2001, 276, 22032-40, Shiraishi, N.^, J Biol Chem, 2001, 
276, 3498-507, Sasaki, K#, Proc Natl Acad Sci U S A, 1997, 94, 14294- 

9) „ z.nb<D&fc^*mmzmm2i£&ttfv s 7t7 hv$>: 
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[0 0 0 3] 

&&>&Z.£tf%Ui3nT^& (Kannagi R. Glycoconj J. 1997 Aug; 14 (5) : 577-84. 
Review; Nishihara S et al., J Biol Chem. 1994 Nov 18 ; 269 (46) : 29271-8) „ 

V&Mti&ft&$&1felZMffiVT^Z> Hnt>ftT^& (Ohyama C et a. , EMBO J. 19 
99 Mar 15 ; 18 (6) : 1516-25.) „ mftK^V # -VuVMlZM XffiBL&£ 

<Dm&mm*ifrLTK. h^mmizmm-t^^t^^nx^^ cwa ng g et ai., 

Mol Microbiol. 2000 Jun ; 36 (6) : 1187-96. Review; Falk PG et al., Proc Nat 
1 Acad Sci USA. 1995 Feb 28; 92 (5) : 1515-9) „ iot, *> U Gal/8 1-4Glc 
* fettGal £ 1-4 GlcNAc-«(Z>#M7^$g&CN- 7tf^^3f5 > £ /8 -1 ,3£ 

[0 0 0 4] 

^ot, Gal j 8 1-4Glc^fc«Gal J 8 1-4GlcNAc-SCD*5tTC 
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[0 0 0 5] 

n-fr^^S***^, /3 1 , 3 -^f^^ h-^^^fej;^^ 1, 3 -N 
[0 0 0 6] 

; @53?a jc & v * r i m h < i*mm<D r $ j mtfiwm l m v < » x& v , ^ l < \tm 

#f£^f U Gal yS 1-4 Gleg; fc&Gal ^ x _ 4 GlcNAc-SCD^atTC^^fCN - 
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[0 0 0 7] 

mw<Dmm<D&m] 

&mm& : J8 - 1 , 3 -N-y-fe^;i/30l/niJ-£= >ifg#@Pi}tit^©beta3GnT2 : 

AB049584) ©7 ^ 7 ggSS^Ii: Srjt^, Jfcfeift^n $7-©i*v%« 

e>c*Sg**e©fi«*«»*fi5ttK^>f r©2 837^;H 

[0 0 0 8] 

TfB^»J^#e>*l,fc^:|§^©^>A 0 ^^( rbeta3GnT-7j £nfr&) l±, 

: Gal ^1-4 010^^^031^8 1-4 GlcNAc-S<Z)#5t7C^{CN-Tir^;i/ 

N- T -fe ;i/-D- trjv a -9- ^ > + /s -d-# ^ # fx */ ;l/ _i , 4-d- sfjv n %/ ;i/-R 
-» UDP + N-T-fe^;i/-/3 -D-^;bnif^ - ;b-i,3-/S -D-^^ ? h $/;i/-i,4-D-^ 
;b=i^;v-R, UDP-N-r-fe^^-D-^i/ni?-^ 0-D-;ff^# h*/;i/-i,4 

-» UDP + N-T iz 5 1 0 -D- —J]s-1 ,3-/3 -D-#^ * b i/ ;i/-l , 4-N-T 
■fe 3=- ;i/-D- $r/i/ n -9- * — ji -R 
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a, igai (o-^v#>, n-^u^7» ^fliK h • h^jiji 

lj8 l-4GlcNAc-g„ 
[0 0 0 9] 

mv< it** u m v < sir ^ j mmz imv< izmm® y $ j m%mx^ n 

3gb < IZmUZMtT $ J m&JZ^i U Gal jg 1-4 Glc^ fefiGal £ 1-4 GlcNAc- 
Stf> #NMtc*«{C N - T "fe ^ ;i/ n V * > £ (3 -1 , 3^-e^# *T £ Mtt £ ^ f 

3#>^*st (j«t> uncase mmzyrtvuii ) fe^^cD^Hc^-^tis 

®W(^'IS$:^-r§r L/Va d 75 y^BB#ftf>*IHttii, FAST A CD J: 

i ^ b < r^; b < l, ^L<iii7^; ®2#nc 1 
^ b < izmm&r $ y ^^»a$ ti^ b < &#;&[J3 nfe r ^ j mwtm~?z %<d 

**>A^j(CXttitie>©«AI|f*>7l^R&^tf*>A^K^&oT, Galtfl- 
4 G 1 c £ fc It Ga 1 0 1- 4 G 1 cNAc - ^ © *3t705fcSg &C N - 7 "fe * 3 if 5 > £ 0 
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[0 0 10] 

*&mit* BH3»J##1 Xl*BB^J##3 7?^StiST5 /^S2J'J£=r- K-T£^ 

F-t&&mmMifim$L&&*& y ±my $ j mm 

Denhardt's reagent, 6 x SSC,0.5% SDSX»0.1% SDS£ V%o $$#J&/\-f ^ 
[0011] 

[0 0 12] 

vmzmm zmnmnx itm^mxt * # « <b**n? * * . ##&b£ & * 
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xm&mtmmx'&v, ±mMM%.s<#*-*m^zz.iimz£ vmmznsz 



[0 0 13] 
[0 0 14] 

it. ±m*mw<z>mm. tvtDnm^m^2xit4iz^^^>mmmm^m-t^ 

^icti, 15^SJ«_h, Zbizft-£i,<izi 8i&m&>±, 50^SJ^T*W* 
bv> 0 ^^©BP^M^^^ffi^^IB^J5:^-r.5^?:PCR© e I:e>^»^ 

mzm&ztix^z. *mmwiz&^x. rm&i tr*, mm> * 
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[0 0 15] 

ftmamfeMmMo-Mz^^j^-n vxm^\ ^mm^mmtbxm^x 
ftte^m&K\tmmtfmn%i^<DX\ mwMm^m^^>^t.\z^ vfe&mzw. 

^ammmmz-r't uym^e>mmz>fW}ftL. m^mmtmmmiz/\4 ?v # 

StiTVN&CAT*, W^iC^f e>d £&X%Z> a 3£>{c, KtfD&KJCS 

*u mRNAA^li?lfccDNAt^ot%j:K tWtttmRNA 
£*fif>I1-£^1^Ct£, _h|a— ^©^>f V-£MV>£NASBA8;(3SR&U TMA&O £ 

frX^Z><DX% ±m-ft(D-7 ; 5'{^-%:m^xm%lzmffi-tZ>Z.£tfXgZ> 0 
[0 0 16] 

[0 0 17] 
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*ftm<D&M&* Gal/8 1-4Glc^fetiGali8 1-4 GlcNAc-^^ Z>m&>^ 

zm.. turn 'mffinxit&m^tzftmzitzz.tK&v. Gai^'i-4Gic*fe 

«Ga 1 /3 1- 4 G 1 cNAc- £©#3t7n5fcS8 fC N - 7 -fe * ;i/ 3 if- * > # 0 -l ,3*§-& 

L/T^fctg^sciiiiCcfcy, m^tc^ff ztfcftzftrn't m 
&i**m^Tft&M&mK&vm*m*w&ir&zt.WT$mizi3i&. tot, * 

[0 0 18] 
[0 0 19] 

1 . ^te^f 1 -*^-:*©^! £beta3GnT-7©&S@e?U&^ 

h-Xlfll^i^^ - 1, 3 -N-Ti2^;i/^^^ hl^ >i&#@PfH 

?!f& £ - 1 , 3 -N- 7 •fe^^VbniJ-iS >«S#SfcR3tte : ?'AB049584, AB049585 
, AB049586, AB045278, j8 1 , 3 * h -^^S^5t^O@B^JAF117222 

, Y15060 % ¥15014, AB026730, AF145784, AF145784, 1, 3 -N- 7 Tz^jVJ}^ 
* >lg#^»^<D@B^IY15062 (1-^TGene Bank^^#-^) T% 

^A&BLAST© t Blastn£^JEU ORF (Open Reading Frame) iZ^^~t^> 

[0 0 2 0] 
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^(Dffigk* EST@g#JGene Bank Accetion No . AK000770 £ M h Jf / i»@B#lGene B 
ank accetion No.AC017104# MffiStlTc. -£ 3 7:^017104 V*T9-f 7^ U 

[0 0 2 1] 

MV^-9->:/;W£^i& (Yuzuru Ikehara , Hisashi Narimatsu et al, Glycob 
iology vol. 9 no. 11 pp. 1213-1224, 1999) K «fc »J f^Sg t, fe t: h Antrum (gjfPS 

») cDNA^-f^y x#v-—yymmz : ?&*Tj v N- 

[0 0 2 2] 

*?\ t: h Antrum (^M) c DNA^ -f >^ U - J; U fiCf otll L 7c ^ 
A#*:7y-^£^M£ U V— CB-635 (5' -cagca gctgc tggcc tacga ag 

ac- 3') (AC0171 04 iCfctt £ f^S## 6814-6837) ilGB-638 (5' -gcaca tgccc aga 
aa gacgt cgtc- 3') (&S##7221-7245) Sr^S V^PCR&frW ifti L fcDNA 
W\ft%3430 bp£Amersham*±§gMultiple DNA labeling system Sr^^T^P-dCTP^ 

[0 0 2 3] 

V - CB635 1 CB638 £ V ^PCR"?? B gfr£ f £ DNA$5&tf) £ iigfg t tc „ M Ai^W. 
UZfofc?^-? £ *;#&*l7c7r-SmLamda ZAP (Xhy^J?- 
>?±) tlTV^ 7c #> (Yuzuru Ikehara , Hisashi Narimatsu et al, Gl 

ycobiology vol. 9 no. 11 pp. 1213-1224, 1999) , flMSGDl&^fC^o fc#8t 
iCJ: UpBluescript SK^ # -{C^A^TccDNA^ n bTffSg (Excision 

)-r§^h^m^s 0 m^mz^y ztizmmis, #<b*i7cnn--j:yDNA£# 

7c„ jiit(Z>#££&Ct£oTcDNA# U-y&i&MMMItVkfeLrc. (@B^J## 

6) a 

[0 0 2 4] 

±m^m^^tlf=.m^m^ 6 fcUC017104©|&S#-i§-4828fr £>7052fC^M§ U 
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ORFCD 3 ' WfttfTV^&tf), S'flf&cDNA^&PCR-e^n- — ^^UTO^W* 
3££L£„ HP*>, 3>tr3.-^~lcj:S^^CDAC017.104«fc »J^3®$tiSSB 
^f^e>^lfc=l F><Z)^(Z)IB^J , r^'^>rv-CB-625 (5'-cgttc ctggg cctca gtttc 

ctag-3') (&»##7638-7661) SfctfU ±sBCB635hM^t>-&T JtfBtl 
hAntrum (fOTM) c DNA^>f tf^ V - J; »; DNAJ$t# m&fC J: *J 3C9DNA 

$T#<D&MBm&^Lfc£X3> iBM#-^7 (AC017104JC£tt£ 6814 -7661) 

(£<TS2#f3£:^eo ##e>*i£ 0 3*i£@B#I##2 ££I#-&;bi±. MLtCDO 
RF987bp (AC017104JC;i3ttS 6466 -7452) 3©ORF^?i 328T 5 ^ 

S&#^3*lbeta3GnT-7££c?tt£ (IB#I§# 8 ) . tttiMStt 

S8lCttW[*ffii|g«*^fflStl«i^ofc. VfrL. t hjfit^ftfilC/3 1,3-N-T-fe^;i/ 
3-9- * =.^SffiS1|^ffi3 tl -5 3 £ $ tiT ^ £ 3 £ 6. (Huma 

n Serum Contains N-Acetyl lactosamine: jS 1,3- N-Acetylglucosaminyltransfe 
rase Activity. Hosomi, 0., Takeya, A., and Kogure, T. J. Biochem.95, 16 
55-1659(1984)) „ fc* £ < Z<D0m*mn&m%ifiM^&&m&$kT*2b& £#A 

[0 0 2 5] 

LTV>5 ( = «3SL/TV^S) RT-PCR h „ PCRifipgj^ 

^(MS©^)K:j:SmRNA©5i^[&ffofc 0 ^©^_hfB»±0DORF^?|^tc 
#3EU ISIKK:«tBLTv>*£fc#»K3*ife 0 

[0 0 2 6] 
[0 0 2 7] 
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£t\ Human stomach MarathonReady cDNA U y^rv %:$tM£. bT5'- 
RACE. (Rapid amplification of cDNA ends) &^&o& 0 A^fi^Cte:. Marathon 
cDNA#M©APl ^^-r^-il (DNAWf^r©lfffifflCAPl, 3 & K:-£0Pf WflfffCAP2© 
T^^-tfoVxTV^) , BfflbfclB^»^K:Si^Ufe^^>fT-beta3GnT-7 
RACE-5 (5' - GACCG AGTTG ACAAC CACCA GCA -3') T'PCR (94^C60#. 94'C30#- 
72'C 3# & 5 ? ;t\ 94°C 30#-70°C 3# £ 5 >f * ;1a 94°C -68°C 3# % 251?- >f 
9JV) -e<Z)DNAjg%&CoVxT£ klC, Marathon cDNA#M^AP2^^^ 

V-£, HBOTdfrKl&jtbfe^'f ^-beta3GnT-7RACE-4 (5* GTAGA CATCG CCG 
CT GCACT TCT -3') T» nested PCR (94X3 60#. 94°C30#-72°C3^$: 5 ^ /I/, 
94°C30#-70°C3^§: 5if-f 94°C-68°C3;fr£ 1 5 It-f #;b) &=fT&ofc„ CI 

£ pGEMeasy Uy^V ?t±)K? U-~y ffVX SSHKf ^glfc. ^<Z)^ 

[0 0 2 8] 

^ZX\ beta3GnT-7£^tffc: h ? J Affi^C0l7l04&»fc^1B«fl¥*r V 7 htf> 
GeneScan, HMMgene^ffc # V*T«»l«*«:JIWf Ufco 

1 1&£ (|Sl375;i) 0f-x^V> (AC0171040Dika#-^4331-4341 
) ft^MZtltco «T», IW*&=iK>«kyt9CD«J^'K:^9>f7-S:Ktf-UTPCR 

[0 0 2 9] 

^^WJCli, Zf^^^7—ll L>X beta3GnT-7RACE-8 (5* - GCCGA GAGCT GCGAG CCG 
CT-3') (AC0171 04 JC 4278 -4300) £ CB-638 (5' - GCACA TGCCC AGAAA GAC 
GT CG-3' ) ( (AC017104&C&tt.5 7224 -7245) , mMt bTHuman leukocyte Mar 
athon-Ready CDNA& J: £FLA-Taq(TaKaRa) Sr^V^TPCR (9 5°C3 0#, 6 0^3 
0#, 7 21C6 0^3 0^^;i/)$:^ofe„ fCD^, 1 0 4 6 i&Stf>*if 
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T*S&JClB#f##6, It, Z(Dffi$k*M&&t>1£Xm&m-%5Kj&'t 1 2 0 6 
<Z>^fc £tf@B#J#-£9 IC^*T4 0 1 ©T^ y^^f^tlfeo £©K0ff#-3 5H: 
, BB^J##8 dB#f## 6 fcge#f#-*f 7 ©-£]£) <Z>:&fflB#JlC±^3P#GD 2 1 9 
(7 3 7^80 ( (AC017104&C&tf£4331-4341£6258-6465) ttfl&bfc 
%<Z>T\ m*##4342-6257«^^^-r^$tlfeil#X.e>tlfco IB#i## 5 &Jg| 
Mjtfl^C (AC017104©i&S#-5f6265-6322) Z^titctb, B5#I## 5 ^fg^i#-^ 

[0 0 3 0] 
2. beta3GnT-7CD$|J|!/<##-^<£>#A 

be ta3GnT-7© £DS^££:#)$C beta3GnT-7 £ M £ it £ 0 fg'ffi 

£--e&S£#X.e>*l£^ 3 3T*&beta3GnT-7(®5?rj##9)tf>7 5#7^^ 
[0 0 3 1 ] 

y\Z Y n^ai^tl^Gatewayi/X^A^pFastBactCll^^ 3 £>&C-f 
>tf hn^x>|±(?)Bac-to-Baci/X-^AJCcfcSA^ ^ K&ffr&bfe„ 

[0 0 3 2] 
0>X> h U ~^n->OD^ 

beta3GnT-7S y^-fV-(5'- GGGGA CAAGT TTGTA CAAAA AAGCA GGCTT Cgcct c 
tcag gggcc ccagg cct- 3' ) £beta3GnT-7A:/^ - GGGGA CCACT TTGTA CA 

AGA AAGGT GGGTC catgg gggct cagga gcaag tgcc-3' ) (^ifc^&^z&^SGATEWA 

U - y £PCR{C iotf £ JlkDNA^Jt «fc »J §Lf& L £beta3GnT-7* n - > (3SI&_k 
©ORFlB^J^^-rs^n-^) tf>DNA£^TPCR&?TV\ ff iira%£#£ 0 
[0 0 3 3] 

3 0l^S:BP *n-*— i? £j&&C£oTpD0NR201^ffi&^ Tx>hU-^n 
~>J S:#^Lfc 0 fcfoltgm£?Z>dMmft5 /tU PDONR201 1 fi I (150ng) , 
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R!fcMffiWl2ti 1 % BP 2U±-l£ mix 2/il&25 0 C^l^pK-0=¥^^- h bT^f 
o£ 0 :7°n-5M-J--i?K£ 1 ^ lftr^.T37TC10^fe^ J E/S€:J|aFTS-&fe. 
[0 0 3 4] 

-e©^±fHmix^4 (11 /il) &n>fcr^> (*j®aDH 5 a ) 100^1^^ 

> **{C J; V DMmmomU £ b fctfe, * # - (pD0NR-beta3GnT-7) & Jftffl • 5fit 
[0 0 3 5] 

_hfBx> h U - ^ n - > }i#A^&©Mi!ic 7 A ^* 7 r - & f y 

®*HglS^Rlnt, IHF % Xis£?i-£-bfc%OD) £-r\*-5M a # - £85 

[0 0 3 6] 

tfxi/h'J-^n-i'lAK pFBIF£0.5#l (75ng) , LRK/£j|g®?£2 # 1 
, TE4.5#U LR ^D-^-ifmix 2/* 1^25°C^l^r^M^$-&, ^n^-f^-if K 

p FBIF-beta3GnT-7 *«^StlS) □ P FBIF », pFastBac 1 fdgK X/M 
n (MHFQ VQ I FSFLL I SASV I MSRG) fcflJgfflOFLAG^^ K (DYKDDDDK) £A*lfc%> 

<dt*. i8K*/y^jvmmitftm$yrt#g;*&mMtz-tzi=.to* flag^^ to 

f!l|©feftiAtfeti©Tf»6. FLAG/^y^ TO0T3 (5'-gatca tgcat tttca ag 
tgc agatt ttcag cttcc tgcta atcag tgcct cagtc ataat gtcac gtgga gatta ca 
agg acgac gatga caag-3' ) £il*g£ b, -f^ W V— 0T20(5' -cgggatccat gcattt 
tcaa gtgcag-3' 0T21 (5' -ggaat tcttgt catcg tcgtc cttg-3' ) {C«fcoT 
^fetlfeDNAWf^feBM HI tEco Rl T#Abfe„ $ £ fC, GatewaySB^rjfcff A^ 
<5fc#) % Gateway Vector Conversion System y\£ n >^±) fc^^TCo 
nversion cassette^: Atlfc- 

1 5 2003-3028907 
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[0 0 3 7] 

■e©^±fiSM-a-M^* (11 At 1) &3>tf-?> (*B§ffiDH 5 a ) lOQ./i 1 

Han^-Sty, S£^PCR-£@|ftDNA&5tIgU ( P FBIF-beta3GnT-7 

) £&fm-3WL£ 0 
[0 0 3 8] 

(D Bac-to-Baci/X-^AlC ^ FCD#^ 

$!^TBac-to-Bac*/X^i* (-f > fcf h n S^ac >*±) £ffiV%T_hfapFBIF-£pFa 
stBac£<^Tira M&M#T?*t3® RTfB&A? ^ F(Bacmid) fcG10-£ 

-£fr*S§® (DH10BAC) }C@^st^&|fA$-i:fepFastBac?:^Ai-.S^^T% 

tiTfelU (^AJ&b) -&nu~- (ftiA&y) lCj:-5^^«Tlg 

[0 0 3 9] 

IP*b, JllB^ig^^^- ( p FBIH-beta3GnT-7) &n>kf^> (^fll^D 
hiobac) 50 ul I tm^h. K.-bi/my?m<D^ ii±^4Vy. Jfy-H^r-ii/ 
rb^D-J ? V y, Bluo-gaU %.Z$lPTGZ<gftLBzns- Mc£i^ SB 6^ 

[0 0 4 0] 

3. At^F&Mi&mti&^&mA 

0 HPt»35mm©^^-l/lcSf21 «9xl0 5 ^flg/2ml (m&^/IC £#frSf-900SFM 

(>r >tf hn^x>*fc)&in^ 27-cx' immmmvxmm^mmht^ 0 csoiuti 

on A) A# F DNA 5 # 1 {C^#f^$:-^* & ^Sf-900SFM(>f > fcf h 

U*?*y%t)100ti litijlfLo (Solution B) CellFECTIN Reagent (-f y h n V 
x>*±) 6^ 1 fCi3i£%g£#i;&^Sf-900SFM(>f > hf h D ^x 100 ,ci 1 #fl 
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X.fc 0 ^(Z)^ Solution A$5 dissolution B£T^fCM'£t/T15~45:&f^ mU 

#>ff£#£&^Sf-900SFM(-f y\f hD^x>tt) 2ml£#[|;L£: 0 Solution A^Sol 
ution B$:^LT#^L/fe^M(lipid-DNA complexes) £M£%SI &^Sf 
900II 800# 1 &iD^TT^{C?i7FllLfeo MMfrbmmMltmBl U #3^L£lip 
id-DNA complexes^ S:|HJ^jc^Dx. % 27°C7?5B#fg-f >3f^./^- >> 3 > htc 0 -£ 
h7>X7x^i/a>I^iS:||t, ^£%JC£ittJSf-900SFM(-f :/tf h 

£*g#?£&ISiKLfc 0 34x&3000rpm, I0#|i53t>i> U ±m*MO?-=L-~7\zU 
[0 0 4 1] 

T75^#7^^3lCSf21$IJBg lxlO 7 M|g/20ml Sf-900SFM(-f > fcf h n ^ jc > 
*±) (tt4**A»;) £A*lT\ 271CT?ll$IS!>f ^a^-hbfc. 

— &?-f ;i/^S:800^ 1 &»bt, 27*C7?48l$raJ&Slbfc„ 4 8 

K\z<<*j7 L 4y>rK.&*)m } m*wfiv. mmtmmm^m^vr^. 34%£3ooor P 

[0 0 4 2] 

$e>fC, 175*8*7 9:* 3 £Sf21»ff]fi lxlO 7 jHJ&/20ul Sf-900SFM(-f y tf h 

JBS^*tfee>-r^^-f;i/X|^1000M 1 *mULX. 27lCe72~96H#|SJg#bfc 

£3000rpm, 10#|8B&&U ±ffif&BfJ©^a-^K:##bfc (£©_t$f&H#c# 
£ Lfc) . jDx.T> 100ml^[^tr^-7 9^n{CSf21$ilK6 x 1 0 5 m 
M/mm&T* 100ml £A*K H^^r-f 1 m 1 SSiULT 2 7X3 7*^9 6 

^#bfe„ ig#^&C, »lfi&rJfJ&§|«S:iajRUfe» £*l£3000rpm, lOdS-WS^ 

[0 0 4 3] 
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: 20mM HEPES pH7.5, 2 % Triton X-100 (ffiffiife) ) $flMJ&ffi?£ SrHgO^OffiF 
}C L , }C <fc y SDS-PAGEiC «t § m^C&Sfr SC O V % T StFLAG M2-^;i/ yt*S/#-l£ 

(A-8592, SIGMA*±) SrJBV^T # >:/D v^r-i V V Srff V\ @lft£l}-£bet 

a3GnT-7# jRCDIS^SrfltSl/fe. -e©*l*J|&38-40kDa(OfiHft& LT 

) tftftffi, ^iBSn&. 
[0 0 4 4] 

4. beta3GnT-7<Z) l/$?>JftSg 

-LIB ra^C^^ <Z> FLAG-be t a3GnT-7_h^ 1 Om He NaNg (0.05 %) „ NaCl (150 mM), 
CaCl 2 (2 mM), WM^Vy (Sigma *±) (50 vl)Zm&L. 4tt— Wbfc 
„ SBl^bt (3000rpm 5^-4X3) ^ 1/ y h U 2 mM<Z)CaCl 2 • TBS&900 

A 1 jU^.THa!3e^^j8t (2000rpm 5^4°C) L, h £200 /t 1 Ol iH Ca 

C1 2 -TBS lZ&Mt$1*:m'&mfe<Dy->'7jV (beta3GnT-7»3R«) £b£ 0 
[0 0 4 5] 

5 . beta3GnT-7©^^^^«)^ 

beta3GnT-7i£, j8 US-H-y-fe^/l/^/b-ai^ >$K#^^^3«fc t^/S 1,3-^f 

^)]syjiziv$-)]sm®BmmizftMtsfo& 0 ?z.x% m-izm^mw (do™ 

r substrate) fcl/TUDP-GlcNAc&MV^tfeWbfc. 
[0 0 4 6] 

J^T©>K^m$:MV^T> beta3GnT-7©S«#i6Jt&W^fe. TtaHJ&?£<D rg 
*fl££jStJ pNp-a-Glc, pNp-0-Glc % pNp- a -GlcNAc, pNp-/S -GlcNAc, pN 

P- a -Gal, pNp-/3-Gal, pNp- a -GalNAa, Bz- a -GalNAc. pNp-a-Xyl, pNp-0- 
XyK pNp-a-Fuc, Bz-a-Man, Bz- a -ManNAc, LacCer, GalCer typel, Bz-/3-l 
actoside (f ^TSigma£fc) J3«fct>*Gal 0 l-4GlcNAc-Q! -pNp ( f> n > h U "9*— ^ 

[0 0 4 7] 
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V&WMWL (PH7.2) (50mM) , Triton CF-54(lfc®£) (0.4 %), MnClg (10 mM) 
„ UDP-GlcNAc(480 fiM) „ UDP- [ 14 C] GlcNAC (175 nCi). CDP-coline(5 mM)fr£ 
^U, 3*UCbeta3GnT-7g|ffit?&$:10 filMXX, £ & iCH 2 0$:iIIX.T^*25 (i 1 

[0 0 4 8] 

JLffi£j£«^«&37X;T*5l$|i9&J&3i*\ £^7t, 0.1M KC1 £200/^1 

in*.. «<»i&HJ:?il sm#L/fc 0 i omi©^*>?-/i/T?iia^« > io 

on. 1 <Z)H20"Z?2|§I$fe^ l T^Fm&'ffc L fcSep-Pak plus C18 Car tridge (Waters) IcgLfc 
»S1U ±aftf»CD36ltfeJ:rJS^<fe&*-hU^yK:i»*S'ftfe < , lOmlOD 
H201CT2H*- by y $;&?5fc?$ffe, 5ml0^^;-MfLfciI^^4 
tt^ffilfc. *ffiiR;fc40lC<Z>l£- h^ny^lcrjD^LJ&J^^, Mit#X£ 
^S^W^fgHS-ftfe. dftlC, ^^;-^20/tU»U TLC^l/- 

h (HPTLC plate Silica gel 60 : MERCK*±§g) KzfUy hi, ?DD^1/A : * 
: 7k (0.2% C aC 1 2-^t?) = 6 5 : 3 5 : 8 (DMl&fr £>&&£§B8% 
jSGfcMV^JRWbfc. TLC^l/-h©±^f>5mm0^t«U ^V- 

h A-f^- • 4 *-^T"*-5r>rif-FLA3000 (*±^SC 7 -f /l/A*fc(K) 

[0 04 9] 

-e©M^, betaSGnT^teBz-fl h is KJ3<fct>*Gal 0 l-4GlcNAc-a-pNp{CGlc 

NAc&^S-MrSJgffi&^t-* 0 1, 3-N-T-fe^;i/^;i/3-9-^ >«##&T?&£ 
1*&;fc>*>, Gal)8 1 -4Glc(NAc)-R©#S7C^^0D^^^ h-X(CGlcNAc 

[0 0 5 0] 

6. beta3GnT-7©|g«8^«r^mcDjW«f 

Real .Time PCR?£ (Gibson, U. E. , Heid, C. A., and Williams, P. M. (1996 
) Genome Res 6, 995-1001) XMUX £Tfffitt>MmX< 'CDft^ttl&fl^ 
fee ^fttlt, bhiicDNAli, Marathon cDNA (#a>7=-y?*±) £^JB 
b£ 0 #&Kfc*|irj&tt* ^tC^V^RNA&^ffiL/TcDNA&^bfeo beta3GnT 
-7©tfcft»fcJ:, pDONR™201 vector DNA &ebeta3GnT-7M^£j?fi»&/u;e^ 
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h 3 V y^EftykM^M (human glyceraldehyde-3-phosphate dehydrogenase (GA 
PDH)) fcEfV^fc. GAPDHCD«dH«tt, P CR2.1 U > If h n$*>tfc) iCGAPDHjBfrg-? 
£i?a<frj&A,£:/^:*^ KMlfc. beta3GnT-7M©^^-rv--fey J-£J:t>*^" 
n-^ii N RT-beta3GnT-7-F2 ; 5* -TTCCTCAAGTGGCTGGACATC-3' , RT-beta3GnT-7-R 
2 ; 5* -GCCGGTCAGCCAGAAATTC-3' , -Ju-zf ; 5'- Fam ACTGCCCCCACGTCCCCTTCA -M 
GB-3* £MV\£ 0 GAPDH©^"^-Yv--fey h£?U-7lt, *V h (Pre-Develope 
d TaqMan (f@i&;&) Assay Reagents Endogenous Human GAPDH (Applied Biosys 
tems*±)) ££gMb£:o PCR^f^te, TaqMan Universal PCR Master Mix (Applied 

Biosystems#:)&^#U 1 V-iV^, 50°C, 2 &ffl, jRV^Tl' "iM*;!/, 95 0 
C, 10 #|fiU -£LT50-9->f ; 95°C, 15#-60°C, 1^113 S4fJ&o fee PCRjg^CD 
^it&ABI PRIAM7700 Sequence Detection System (Applied Biosystems*±) 

[0 0 5 1] 

*1 



2 0 



mum 2 003-3028907 




2 002—070996 





bet a3 GnT - 7/GAPDH 


m 


0,01045 




0.04522 




<s /-too ii tr 

0.02345 


Hp ytJm 


0.02030 


wm 


0.01462 




0.04084 


WHS 


0.01274 


WTO 


0.10108 


t±i rfn Eft- 


0.07876 




0.00956 




0.00071 


BP 


0.12146 




0.02299 




0.00605 


H 


0.26922 




0.09333 




0.07630 




0.27317 




0.0H61 


■ail EX 


0. 1 5069 


•rbJHfc 


U.UzObU 


■war 


0.07747 


mm 


0.18763 


9m 


0.H465 


mm 


0.05323 



[0 0 5 2] 

fltfr. mm> 'm. mm. mm. ^MtT^ofc. *ti&#. 

[0 0 5 3] 

[^2] 
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beta3GnT- 
7/GAPDH 


(jKJIU (fflfl) 


0.00012 


bUOrl-26 (tTffi^ffi) 


0.00137 


198Gr (WmWWM) 


0.00032 


U251 (flftffl) 


0.00023 


Leukemia CHUWra^^TESinLM) 


0.35660 


Melanoma 


0.01255 




0.17663 


K562 (HJIDLJa) 


0.00038 


T TOOT 


0.01617 


Daudi (B JBMCBurkitt s)) 


0.00437 


JrU-1 (OT) 


0.00000 




0.00121 


PC-7 (JSP) 


0.00017 


JrlepGr2 (flrffil) 


0.01199 


A431 (Jem) 


0.01031 


MKJNI45 (W) 


0.00027 


X?" A T/""\TTT /S\ 


0.03964 


JrlbU43 (W) 


0.00031 


UolOZUo (Xw) 


0.00278 


HG115 (X/Ii) 


0.00193 


T c&r* /-4-na\ 
LibU (7Cfl#) 


0.00003 


LSB 


0.00128 


SW480 


0.00045 


SW1116 (*:)!§) 


0.13076 


Capan-2 OfflR) 


0.03664 


PA-1 (-^#) 


0.00290 



[0 0 5 4] 
[0 0 5 5] 
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s<2>Z.£K&V. aS»(Z)^WftC3pJM*e^S-5riBtt^#^.6>nfe- &tc. beta3GnT 
[0 0 5 6] 

SI &C <fc »J , Ga 1 0 1- 4 G 1 c £ £ & Ga 1 £ 1- 4 G 1 cNAc - ^ £> #MtC^ C N - T 
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[0 0 5 7] 

SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 

JAPAN GENOME SOLUTIONS INC. 
<120> Novel acetylglucosamine transferase and nucleic acid encoding the 

same 
<130> 01742 
<160> 

[0 0 5 8] 
<210> 1 
<211> 283 
<212> PRT 
<213> Homo sapiens 
<400> 1 

Tyr Phe Pro Met Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val 
15 10 15 

Tyr Leu Leu Val Val Val Lys Ser Val He Thr Gin His Asp Arg Arg 

20 25 30 

Glu Ala He Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly 

35 40. 45 

Gly Arg Gly Ala Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys 
50 55 60 

Gin Glu Glu Arg Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg 
65 70 75 80 
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Leu Tyr Gly Asp He Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn 

85 90 95 

Leu Thr Leu Lys Glu He His Phe Leu Lys Trp Leu Asp lie Tyr Cys 

100 105 110 

Pro His Val Pro Phe lie Phe Lys Gly Asp Asp Asp Val Phe Val Asn 

115 120 125 

Pro Thr Asn Leu Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin Glu Asn 

130 135 140 

Leu Phe Val Gly Asp Val Leu Gin His Ala Arg Pro lie Arg Arg Lys 
145 150 155 160 

Asp Asn Lys Tyr Tyr He Pro Gly Ala Leu Tyr Gly Lys Ala Ser Tyr 

165 170 175 

Pro Pro Tyr Ala Gly Gly Gly Gly Phe Leu Met Ala Gly Ser Leu Ala 

180 185 190 

Arg Arg Leu His His Ala Cys Asp Thr Leu Glu Leu Tyr Pro He Asp 

195 200 205 

Asp Val Phe Leu Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr 

210 215 220 

Ala His Glu Gly Phe Lys Thr Phe Gly lie Ser Arg Asn Arg Asn Ser 
225 230 235 240 

Arg Met Asn Lys Glu Pro Cys Phe Phe Arg Ala Met Leu Val Val His 

245 250 255 

Lys Leu Leu Pro Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser 

260 265 270 

Asn Leu Thr Cys Ser Arg Lys Leu Gin Val Leu 
275 280 
[0 0 5 9] 
<210> 2 
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<211> 849 

<212> DNA 

<213> Homo sapiens 

<400> 2 

TAG TTC CCC ATG CTG CTG AAC CAC CCG GAG AAG TGC AGG GGC GAT GTC 48 
Tyr Phe Pro Met Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val 
15 10 15 

TAC CTG CTG GTG GTT GTC AAG TCG GTC ATC ACG CAG CAC GAC CGC CGC 96 
Tyr Leu Leu Val Val Val Lys Ser Val He Thr Gin His Asp Arg Arg 

20 25 30 . 

GAG GCC ATC CGC CAG ACC TGG GGC CGC GAG CGG CAG TCC GCG GGT GGG 144 
Glu Ala He Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly 

35 40 45 

GGC CGA GGC GCC GTG CGC ACC CTC TTC CTG CTG GGC ACG GCC TCC AAG 192 
Gly Arg Gly Ala Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys 

50 55 60 

CAG GAG GAG CGC ACG CAC TAC CAG CAG CTG CTG GCC TAC GAA GAC CGC 240 
Gin Glu Glu Arg Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg 
65 70 75 80 

CTC TAC GGC GAC ATC CTG CAG TGG GGC TTT CTC GAC ACC TTC TTC AAC 288 
Leu Tyr Gly Asp He Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn 

85 90 95 

CTG ACC CTC AAG GAG ATC CAC TTC CTC AAG TGG CTG GAC ATC TAC TGC 336 
Leu Thr Leu Lys Glu He His Phe Leu Lys Trp Leu Asp He Tyr Cys 

100 105 110 

CCC CAC GTC CCC TTC ATT TTC AAA GGC GAC GAT GAC GTC TTC GTC AAC 384 
Pro His Val Pro Phe He Phe Lys Gly Asp Asp Asp Val Phe Val Asn 

115 120 125 

CCC ACC AAC CTG CTA GAA TTT CTG GGT GAC CGG CAG CCA CAG GAA AAC 432 
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Pro Thr 

130 
CTG TTC 
Leu Phe 
145 

GAC AAC 
Asp Asn 

CCG GCG 
Pro Pro 

CGG CGC 
Arg Arg 

GAC GTC 
Asp Val 
210 
GCC CAC 
Ala His 
225 

CGC ATG 
Arg Met 

AAG CTG 
Lys Leu 

AAT CTC 
Asn Leu 



Asn Leu Leu Glu Phe Leu Ala 

135 

CTG CAG CAC 
Leu Gin His 



GTG GGC 
Val Gly 



AAA TAC 
Lys Tyr 

TAT GCA 
Tyr Ala 
180 
CTG CAC 
Leu His 
195 

TTT CTG 
Phe Leu 

GAG GGC 
Glu Gly 

AAC AAG 
Asn Lys 

CTG CCC 
Leu Pro 
260 
ACC TGC 
Thr Cys 
275 



GAT GTC 
Asp Val 
150 
TAC ATC 
Tyr He 
165 

GGC GGC 
Gly Gly 

CAT GCC 
His Ala 

GGC ATG 
Gly Met 

TTC AAG 
Phe Lys 
230 
GAG CCG 
Glu Pro 
245 

CCT GAG 
Pro Glu 

TCC CGC 
Ser Arg 



Asp Arg Gin Pro Gin Glu Asn 
140 

CCC ATT CGC 
Pro lie Arg 



CCG GGG GCC 
Pro Gly Ala 

GGT GGC TTC 
Gly Gly Phe 
185 

TGC GAC ACC 
Cys Asp Thr 

200 
TGC CTG GAG 
Cys Leu Glu 
215 

ACT TTC GGC 
Thr Phe Gly 

TGC TTT TTC 
Cys Phe Phe 

CTG CTC GCC 
Leu Leu Ala 
265 

AAG CTC CAG 
Lys Leu Gin 
280 



GCT CGG 
Ala Arg 
155 
CTG TAC 
Leu Tyr 
170 

CTC ATG 
Leu Met 

CTG GAG 
Leu Glu 

GTG CTG 
Val Leu 

ATC TCC 
lie Ser 
235 
CGC GCC 
Arg Ala 
250 

ATG TGG 
Met Trp 

GTG CTC 
Val Leu 



GGC AAG. GCC 
Gly Lys Ala 

GCC GGC AGC 
Ala Gly Ser 
. 190 
CTC TAC CCG 
Leu Tyr Pro 

205 
GGC GTG CAG 
Gly Val Gin 
220 

CGG AAC CGC 
Arg Asn Arg 

ATG CTC GTG 
Met Leu Val 

GGG CTG GTG 
Gly Leu Val 
270 



AGG AAA 
Arg Lys 
160 
AGC TAT 
Ser Tyr 
175 

CTG GCC 
Leu Ala 

ATC GAC 
He Asp 

CCC ACG 
Pro Thr 

AAC AGC 
Asn Ser 
240 
GTG CAC 
Val His 
255 

CAC AGC 
His Ser 



480 



528 



576 



624 



672 



720 



768 



816 



849 
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[0 0 6 0] 
<210> 3 
<211> 327 
<212> PRT 
<213> Homo sapiens 
<400> 3 

Ala Ser Gin Gly Pro Gin Ala Trp Asp Val Thr Thr Thr Asn Gys Ser 
15 10 15 

Ala Asn He Asn Leu Thr His Gin Pro Trp Phe Gin Val Leu Glu Pro 

20 25 30 

Gin Phe Arg Gin Phe Leu Phe Tyr Arg His Cys Arg Tyr Phe Pro Met 

35 40 45 

Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val Tyr Leu Leu Val 

50 55 60 

Val Val Lys Ser Val He Thr Gin His Asp Arg Arg Glu Ala He Arg 
65 70 75 80 

Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly Gly Arg Gly Ala 

85 90 95 

Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys Gin Glu Glu Arg 

100 105 110 

Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp 

115 120 125 

lie Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys 

130 135 140 

Glu He His Phe Leu Lys Trp Leu Asp lie Tyr Cys Pro His Val Pro 
145 150 155 160 

Phe He Phe Lys Gly Asp Asp Asp Val Phe Val Asn Pro Thr Asn Leu 

165 170 175 

Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin Glu Asn Leu Phe Val Gly 
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180 185 190 

Asp Val Leu Gin His Ala Arg Pro He Arg Arg Lys Asp Asn Lys Tyr 

195 200 205 

Tyr He pro Gly Ala Leu Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala 

210 215 220 

Gly Gly Gly Gly Phe Leu Met Ala Gly Ser Leu Ala Arg Arg Leu His 
225 230 235 240 

His Ala Cys Asp Thr Leu Glu Leu Tyr Pro He Asp Asp Val Phe Leu 

245 250 255 

Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu Gly 

260 265 270 

Phe Lys Thr Phe Gly He Ser Arg Asn Arg Asn Ser Arg Met Asn Lys 

275 280 285 

Glu Pro Cys Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu Pro 

290 295 300 

Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr Cys 
305 310 315 320 

Ser Arg Lys Leu Gin Val Leu 
325 
[0 0 6 1] 
<210> 4 
<211> 981 
<212> DNA 
<213> Homo sapiens 
<400> 4 

GCC TCT CAG GGG CCC CAG GCC TGG GAC GTG ACC ACC ACT AAC TGC TCA 48 
Ala Ser Gin Gly Pro Gin Ala Trp Asp Val Thr Thr Thr Asn Cys Ser 
15 10 15 

GCC AAT ATC AAC TTG ACC CAC CAG CCC TGG TTC CAG GTC CTG GAG CCG 96 



2 9 
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Ala Asn He Asn Leu Thr His Gin Pro Trp Phe Gin Val Leu Glu Pro . 

20 25 30 

CAG TTC CGG CAG TTT CTC TTC TAC CGG CAC TGC CGC TAC TTC CCC ATG 144 

Gin Phe Arg Gin Phe Leu Phe Tyr Arg His Cys Arg Tyr Phe Pro Met 

35 .40 45 - 

GTG CTG AAC CAC CCG GAG AAG TGC AGG GGC GAT GTC TAC CTG CTG GTG 192 

Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val Tyr Leu Leu Val 

50 55 60 

GTT GTC AAG TCG GTC ATC ACG CAG CAC GAC CGC CGC GAG GCC ATC CGC 240 

Val Val Lys Ser Val He Thr Gin His Asp Arg Arg Glu Ala lie Arg 
65 70 75 80 

CAG ACC TGG GGC CGC GAG CGG CAG TCC GCG GGT GGG GGC CGA GGC GCC 288 

Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly Gly Arg Gly Ala 

85 90 95 

GTG CGC ACC CTC TTC CTG CTG GGC ACG GCC TCC AAG CAG GAG GAG CGC 336 

Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys Gin Glu Glu Arg 

100 105 110 

ACG CAC TAC CAG CAG CTG CTG GCC TAC GAA GAC CGC CTC TAC GGC GAC 384 

Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp 

115 120 125 

ATC CTG CAG TGG GGC TTT CTC GAC ACC TTC TTC AAC CTG ACC CTC AAG 432 

He Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys 

130 135 140 

GAG ATC CAC TTC CTC AAG TGG CTG GAC ATC TAC TGC CCC CAC GTC CCC 480 

Glu He His Phe Leu Lys Trp Leu Asp lie Tyr Cys Pro His Val Pro 
145 150 155 160. 

TTC ATT TTC AAA GGC GAC GAT GAC GTC TTC GTC AAC CCC ACC AAC CTG 528 

Phe He. Phe Lys Gly Asp Asp Asp Val Phe Val Asn Pro Thr Asn Leu 

165 170 175 

3 O £BfE# 2003-3028907 
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CTA GAA TTT CTG GCT GAC CGG GAG CCA CAG GAA AAC CTG TTC GTG GGC 576 
Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin Glu Asn Leu Phe Val Gly 

180 185 190 

GAT GTC CTG CAG CAC GCT CGG CCC ATT CGC AGG AAA GAC AAC AAA TAC 624 
Asp Val Leu Gin His Ala Arg Pro lie Arg Arg Lys Asp Asn Lys Tyr 

195 200 205 

TAC ATC CCG GGG GCC CTG TAC GGC AAG GCC AGC TAT CCG CCG TAT GCA 672 
Tyr lie Pro Gly Ala Leu Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala 

210 215 220 

GGC GGC GGT GGC TTC CTC ATG GCC GGC AGC CTG GCC CGG CGC CTG CAC 720 
Gly Gly Gly Gly Phe Leu Met Ala Gly Ser Leu Ala Arg Arg Leu His 
225 230 235 240 

CAT GCC TGC GAC ACC CTG GAG CTC TAC CCG ATC GAC GAC GTC TTT CTG 768 
His Ala Cys Asp Thr Leu Glu Leu Tyr Pro He Asp Asp Val Phe Leu 

245 250 255 

GGC ATG TGC CTG GAG GTG CTG GGC GTG CAG CCC ACG GCC CAC GAG GGC 816 
Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu Gly 

260 265 270 

TTC AAG ACT TTC GGC ATC TCC CGG AAC CGC AAC AGC CGC ATG AAC AAG 864 
Phe Lys Thr Phe Gly lie Ser Arg Asn Arg Asn Ser Arg Met Asn Lys 

275 280 285 

GAG CCG TGC TTT TTC CGC GCC ATG CTC GTG GTG CAC AAG CTG CTG CCC 912 
Glu Pro Cys Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu Pro 

290 295 300 

CCT GAG CTG GTC GCC ATG TGG GGG CTG GTG CAC AGC AAT CTC ACC TGC 960 
Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr Cys 
305 310 315 320 

TCC CGC AAG CTC CAG GTG CTC 981 
Ser Arg Lys Leu Gin Val Leu 
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325 
[0 0 6 2] 
<210> 5 
<211> 1206 
<212> DNA 
<213> Homo sapiens 
<400> 5 

atg teg ctg tgg aag aaa ace gtc tac egg agt ctg tgc ctg gee ctg 48 
Met Ser Leu Trp Lys Lys Thr Val Tyr Arg Ser' Leu Cys Leu Ala Leu 

15 10 15 

gec ctg etc gtg gec gtg acg gtg ttc caa cgc agt etc acc cct ggt 96 
Ala Leu Leu Val Ala Val Thr Val Phe Gin Arg Ser Leu Thr Pro. Gly 

20 25 30 

cag ttt ctg cag gag cct ccg cca ccc acc ctg gag cca cag aag gec 144 
Gin Phe Leu Gin Glu Pro Pro Pro Pro Thr Leu Glu Pro Gin Lys Ala 

35 40 45 

cag aag cca aat gga cag ctg gtg aac ccc aac aac ttc tgg aag aac 192 
Gin Lys Pro Asn Gly Gin Leu Val Asn Pro Asn Asn Phe Trp Lys Asn 

50 55 60 

ccg aaa gat gtg get gcg ccc acg ccc atg gec tct cag ggg ccc cag 240 
Pro Lys Asp Val Ala Ala Pro Thr Pro Met Ala Ser Gin Gly Pro Gin 
65 70 75 80 

gec tgg gac gtg acc acc act aac tgc tea gec aat ate aac ttg acc 288 
Ala Trp Asp Val Thr Thr Thr Asn Cys Ser Ala Asn lie Asn Leu Thr 

85 90 95 

cac cag ccc tgg ttc cag gtc ctg gag ccg cag ttc egg cag ttt etc 336 
His Gin Pro Trp Phe Gin Val Leu Glu Pro Gin Phe Arg Gin Phe Leu 

100 105 110 

ttc tac cgc cac tgc cgc tac ttc ccc atg ctg ctg aac cac ccg gag 384 
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Phe Tyr Arg His Cys Arg Tyr Phe Pro Met Leu Leu Asn His Pro Glu 

115 120 125 

aag tgc agg ggc gat gtc tac ctg ctg gtg gtt gtc aag teg gtc ate 432 
Lys Cys Arg Gly Asp Val Tyr Leu Leu Val Val Val Lys Ser Val lie 

130 135 140 

acg cag cac gac cgc cgc gag gec ate cgc cag acc tgg ggc cgc gag 480 
Thr Gin His Asp Arg Arg Glu Ala lie Arg Gin Thr Trp Gly Arg. Glu 
145 150 155 160 

egg cag tec gcg ggt ggg ggc cga ggc gec gtg cgc acc etc ttc ctg 528 
Arg Gin Ser Ala Gly Gly Gly Arg Gly Ala Val Arg Thr Leu Phe Leu 

165 170 175 

ctg ggc acg gec tec aag cag gag gag cgc acg cac tac cag cag ctg 576 
Leu Gly Thr Ala Ser Lys Gin Glu Glu Arg Thr His Tyr Gin Gin Leu 

180 185 190 

ctg gec tac gaa gac cgc etc tac ggc gac ate ctg cag tgg ggc ttt 624 
Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp lie Leu Gin Trp Gly Phe 

195 200 205 

etc gac acc ttc ttc aac ctg acc etc aag gag ate cac ttc etc aag 672 
Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys Glu He His Phe Leu Lys 

210 215 220 

tgg ctg gac ate tac tgc ccc cac gtc ccc ttc att ttc aaa ggc gac 720 
Trp Leu Asp He Tyr Cys Pro His Val Pro Phe lie Phe Lys Gly Asp 
225 230 235 240 

gat gac gtc ttc gtc aac ccc acc aac ctg eta gaa ttt ctg get gac 768 
Asp Asp Val Phe Val Asn Pro Thr Asn Leu Leu Glu Phe Leu Ala Asp 

245 250 255 

egg cag cca cag gaa aac ctg ttc gtg ggc gat gtc ctg cag cac get 816 
Arg Gin Pro Gin Glu Asn Leu Phe Val Gly Asp Val Leu Gin His Ala 
260 265 270 
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egg ccc att cgc agg aaa gac aac aaa tac tac ate ccg ggg gee ctg 864 
Arg Pro lie Arg Arg Lys Asp Asn Lys Tyr.Tyr He Pro Gly Ala Leu 

275 280 285 

tac ggc aag gee age tat ccg ccg tat gca ggc ggc ggt ggc ttc etc 912 
Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala Gly Gly Gly Gly Phe Leu 

290 295 300 

atg gee ggc age ctg gec egg cgc ctg cac cat gee tgc gac ace ctg 960 
Met Ala Gly Ser Leu Ala Arg Arg Leu His His Ala Cys Asp Thr Leu 
305 310 315 320 

gag etc tac ccg ate gac gac gtc ttt ctg ggc atg tgc ctg gag gtg 1008 
Glu Leu Tyr Pro He Asp Asp Val Phe Leu Gly Met Cys Leu Glu Val 

325 330 335 

ctg ggc gtg cag ccc acg gee cac gag ggc ttc aag act ttc ggc ate 1056 
Leu Gly Val Gin Pro Thr Ala His Glu Gly Phe Lys Thr Phe Gly He 

340 345 350 

tec egg aac cgc aac age cgc atg aac aag gag ccg tgc ttt ttc cgc 1104 
Ser Arg Asn Arg Asn Ser Arg Met Asn Lys Glu Pro Cys Phe Phe Arg 

355 360 365 

gee atg etc gtg gtg cac aag ctg ctg ccc cct gag ctg etc gee atg 1152 
Ala Met Leu Val Val His Lys Leu Leu Pro Pro Glu Leu Leu Ala Met 

370 375 380 

tgg ggg ctg gtg cac age aat etc ace tgc tec cgc aag etc cag gtg 1200 
Trp Gly Leu Val His Ser Asn Leu Thr Cys Ser Arg Lys Leu Gin Val 
385 390 395 400 

etc tga 1206 
Leu 

[0 0 6 3] 

<210> 6 
<211> 2228 
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<212> DNA 

<213> Homo sapiens 

<400> 6 



cccagggcct cgccgccttc ccggtgcacc 
gcggcttccc tggaacccct agggctggca 
ccggagagct ggaccttggg tcacaccccc 
tccaaccaca tgccccagca acctggggac 
cagcctgcat tcaccctggg gcctggacct 
gcgtctccac gggctgcctg tctctcctgg 
ccatctctct gctaggctgg ccctggaagg 
ccaggtctcc actggggagg gtggggcagg 
agagaggagg tccttcagga caggggctca 
tggcagagag ctctaatttc tgcttccgaa 
gtctctgggc aagaagggtc cctcaagggc 
gtagagctgt agcctcatgt cttctaatgg 
ggtgaggggc agtgccatgc tagaggtgct 
agggctgctc tttgttgggt gagacagact 
aggtcccaag ctcgagccac tctccaatgt 
acagaggatc agagggtgcc ctctcaatga 
tacctactgc tgtgggtagg tacaccgcag 
ggggaacagg gcagaggttt ccacctgagg 
actgtgcacc cgctgcctgg tactttatat 
tgggggaaga agaaatcgtg gctcagagtg 
tcagggcctg attccacagt gctccttgag 
gggtgggaga ggaagcggga ccctaccctg 
gcccaggtcc acttgcccgt ctgggaccac 
cctgggctca tcttttctct ctcctctgta 
gtctaccgga gtctgtgcct ggccctggcc 
agtctcaccc ctggtcagtt tctgcaggag 



002—070996 




ccccgacctc ccccgtcccg gcctcggtgg 60 

gggccggatc cggagccctc cgtttcctcc 120 

cagcctgcac ctaaggtgcc cctgtcttcc 180 

cctatgggga aaatgtcgct ctatggggct 240 

gcaaccggac cagccctcag ggcaacccag 300 

caccctgctc ctcccccttg gaggtcagcg 360 

ccactctgct gtccccagag ctctcagccc 420 

tgtcctggca gcccccggag ggtgagatga 480 

ggccccaggg cttgggacga ccagcactcc 540 

atgggtgtgg accggggttg gggtgggggg 600 

tggagctgca aatgtgcccc ctcccaggga 660 

ggtgttatga gctggggatg ttaaggtagg 720 

cactgcatcc ttgggcctcc atcaaccatg 780 

ggagaagggg gaggagggcc agtcttcctc 840 

gccccacatg tgatggagct cccgggcggc 900 

ctctggctct gagtcaccta atgataccga 960 

ggaaatgaaa ggcattgggg ttccaggcgt 1020 

ccctcctgtt aaggtgacag cattccccta 1080 

agcactccaa tcctgtgttt tagccccatt 1140 

gttgtaaacc actcattcag cttgtaagcg 1200 

gagagggcag ggtgggagaa agaaagggca 1260 

acagcttagg gactccggga ctgagcctgt 1320 

ccagcctccc aaggggggcg ccaggagagc 1380 

ctgtccgctc tcccccacag gaagaaaacc 1440 

ctgctcgtgg ccgtgacggt gttccaacgc 1500 

cctccgccac ccaccctgga gccacagaag 1560 
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gcccagaagc caaatggaca gctggtgaac cccaacaact tctggaagaa cccgaaagat 1620 
gtggctgcgc ccacgccc atg gcc tct cag ggg ccc cag gcc tgg gac gtg 1671 

Met Ala Ser Gin Gly Pro Gin Ala Trp Asp Val 
15 10 
acc acc act aac tgc tea gcc aat ate aac ttg acc cac cag ccc tgg 1719 
Thr Thr Thr Asn Cys Ser Ala Asn lie Asn Leu Thr His Gin Pro Trp 

15 20 25 

ttc cag gtc ctg gag ccg cag ttc egg cag ttt etc ttc tac cgc cac 1767 
Phe Gin Val Leu Glu Pro Gin Phe Arg Gin Phe Leu Phe Tyr Arg His 

30 35 40 

tgc cgc tac ttc ccc atg ctg ctg aac cac ccg gag aag tgc agg ggc 1815 
Cys Arg Tyr Phe Pro Met Leu Leu Asn His Pro Glu Lys Cys Arg Gly 

45 50 55 

gat gtc tac ctg ctg gtg gtt gtc aag teg gtc ate acg cag cac gac 1863 
Asp Val Tyr Leu Leu Val Val Val Lys Ser Val He Thr Gin His Asp 
60 65 70 75 

cgc cgc gag gcc ate cgc cag acc tgg ggc cgc gag egg cag tec gcg 1911 
Arg Arg Glu Ala He Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala 

80 85 90 

ggt ggg ggc cga ggc gcc gtg cgc acc etc ttc ctg ctg ggc acg gcc 1959 
Gly Gly Gly Arg Gly Ala Val Arg Thr Leu Phe Leu Leu Gly Thr Ala 

95 100 105 

tec aag cag gag gag cgc acg cac tac cag cag ctg ctg gcc tac gaa 2007 
Ser Lys Gin Glu Glu Arg Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu 

110 115 120 

gac cgc etc tac ggc gac ate ctg cag tgg ggc ttt etc gac acc ttc 2055 
Asp Arg Leu Tyr Gly Asp He Leu Gin Trp Gly Phe Leu Asp Thr Phe 

125 130 135 

ttc aac ctg acc etc aag gag ate cac ttc etc aag tgg ctg gac ate 2103 
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Phe Asn Leu Thr Leu Lys Glu He His Phe Leu Lys Trp Leu Asp He 

140 145 150 155 

tac tgc ccc cac gtc ccc ttc att ttc aaa ggc gac gat gac gtc ttc 2151 

Tyr Cys Pro His Val Pro Phe He Phe Lys Gly Asp Asp Asp Val Phe 

160 165 170 

gtc aac ccc acc aac ctg eta gaa ttt ctg get gac egg cag cca cag 2199 
Val Asn Pro Thr Asn Leu Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin 

175 180 185 

gaa aac ctg ttc gtg ggc gat gtc ctg ca 2228 
Glu Asn Leu Phe Val Gly Asp Val Leu 
190 195 
[0 0 6 4] 
<210> 7 
<211> 848 
<212> DNA 
<213> Homo sapiens 
<400> 7 

cag cag ctg ctg gec tac gaa gac cgc etc tac ggc gac ate ctg cag 48 

Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp lie Leu Gin 

1 5 10 .15 

tgg ggc ttt etc gac acc ttc ttc aac ctg acc etc aag gag ate cac 96 

Trp Gly Phe Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys Glu He His 

20 25 30 

ttc etc aag tgg ctg gac ate tac tgc ccc cac gtc ccc ttc att ttc 144 
Phe Leu Lys Trp Leu Asp lie Tyr Cys Pro His Val pro Phe He Phe 

35 40 45 

aaa ggc gac gat gac gtc ttc gtc aac ccc acc aac ctg eta gaa ttt 192 
Lys Gly Asp Asp Asp Val Phe Val Asn Pro Thr Asn Leu Leu Glu Phe 
50 " 55 60 
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ctg get gac egg cag cca cag gaa aac ctg ttc gtg ggc gat gtc ctg 240 

Leu Ala Asp Arg Gin Pro Gin Glu Asn Leu Phe Val Gly Asp Val Leu 

65 70 75 80 

cag cac get egg ccc att cgc agg aaa gac aac aaa tac tac ate ccg 288 

Gin His Ala Arg Pro lie Arg Arg Lys Asp Asn Lys Tyr Tyr He Pro 

85 ' 90 95 

ggg gec ctg tac ggc aag gee age tat ccg ccg tat gca ggc ggc ggt 336 
Gly Ala Leu Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala Gly Gly Gly 

100 105 110 

ggc ttc etc atg gec ggc age ctg gee egg cgc ctg cac cat gee tgc 384 
Gly Phe Leu Met Ala Gly Ser Leu Ala Arg Arg Leu His His Ala Cys 

115 120 125 

gac ace ctg gag etc tac ccg ate gac gac gtc ttt ctg ggc atg tgc 432 
Asp Thr Leu Glu Leu Tyr Pro lie Asp Asp Val Phe Leu Gly Met Cys 

130 135 140 

ctg gag gtg ctg ggc gtg cag ccc acg gee cac gag ggc ttc aag act 480 
Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu Gly Phe Lys Thr 
145 150 155 160 

ttc ggc ate tec egg aac cgc aac age cgc atg aac aag gag ccg tgc 528 
Phe Gly He Ser Arg Asn Arg Asn Ser Arg Met Asn Lys Glu Pro Cys 

165 170 175 

ttt ttc cgc gee atg etc gtg gtg cac aag ctg ctg ccc cct gag ctg 576 
Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu Pro Pro Glu Leu 

180 185 190 

etc gee atg tgg ggg ctg gtg cac age aat etc ace tgc tec cgc aag 624 
Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr Cys Ser Arg Lys 

195 200 205 

etc cag gtg etc tgaccccagc egggctacta ggacaggeca gggcacttgc 676 
Leu Gin Val Leu 
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210 

tcctgagccc ccatggtatt ggggctggag ccacagtgcc caggcctagc ctttggtccc 736 

caaggggagg tggagggttg aggcctacgt gccactgggt gtggtggggt gcaggtagcc 796 

agaaagggac ctccctgtgt ggataattct aggaaactga ggcccaggaa eg 848 

[0 0 6 5] 
<210> 8 
<211> 987 
<212> DNA 
<213> Homo sapiens 
<400> 8 

ATG GCC TCT CAG GGG CCC CAG GCC TGG GAG GTG ACC ACG ACT AAC TGC 48 
Met Ala Ser Gin Gly Pro Gin Ala Trp Asp Val Thr Thr Thr Asn Cys 

15 10 15 

TCA GCC AAT ATC AAC TTG ACC CAC CAG CCC TGG TTC CAG GTC CTG GAG 96 
Ser Ala Asn He Asn Leu Thr His Gin Pro Trp Phe Gin Val Leu Glu 

20 25 30 

CCG CAG TTC CGG CAG TTT CTC TTC TAC CGC CAC TGC CGC TAC TTC CCC 144 
Pro Gin Phe Arg Gin Phe Leu Phe Tyr Arg His Cys Arg Tyr Phe Pro 

35 40 45 

ATG CTG CTG AAC CAC CCG GAG AAG TGC AGG GGC GAT GTC TAC CTG CTG 192 
Met Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val Tyr Leu Leu 

50 55 60 

GTG GTT GTC AAG TCG GTC ATC ACG CAG CAC GAC CGC CGC GAG GCC ATC 240 
Val Val Val Lys Ser Val lie Thr Gin His Asp Arg Arg Glu Ala He 
65 70 75 80 

CGC CAG ACC TGG GGC CGC GAG CGG CAG TCC GCG GGT GGG GGC CGA GGC 288 
Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly Gly Arg Gly 
85 90 95 



ffiHE# 2003-3028907 



2002—070996 



GCG GTG 
Ala Val 

CGC ACG 
Arg Thr 

GAC ATC 
Asp lie 
130 
AAG GAG 
Lys Glu 
145 

CGC TTC 
Pro Phe 

CTG CTA 
Leu Leu 

GGC GAT 
Gly Asp 

TAC TAC 
Tyr Tyr 
210 
GCA GGC 
Ala Gly 
225 

CAC CAT 
His His 



CGC ACC 
Arg Thr 
.100 
CAC TAC 
His Tyr 
115 

CTG CAG 
Leu Gin 

ATC CAC 
lie His 

ATT TTC 
He Phe 

GAA TTT 
Glu Phe 
180 
GTC CTG 
Val Leu 
195 

ATC CCG 
He Pro 

GGC GGT 
Gly Gly 

GCC TGG 
Ala Cys 



CTC TTC 
Leu Phe 

CAG CAG 
Gin Gin 

TGG GGC 
Trp Gly 

TTC CTC 
Phe Leu 
150 
AAA GGC 
Lys Gly 
165 

CTG GCT 
Leu Ala 

CAG CAC 
Gin His 

GGG GGC 
Gly Ala 

GGC TTC 
Gly Phe 
230 
GAC ACC 
Asp Thr 



CTG CTG 
Leu Leu 

CTG CTG 
Leu Leu 
120 
TTT CTC 
Phe Leu 
135 

AAG TGG 
Lys Trp 

GAC GAT 
Asp Asp 

GAC CGG 
Asp Arg 

GCT CGG 
Ala Arg 
200 
CTG TAC 
Leu Tyr 
215 

CTC ATG 
Leu Met 



GGC ACG 
Gly Thr 
105 

GCC TAC 
Ala Tyr 

GAC ACC 
Asp Thr 

CTG GAC 
Leu Asp 

GAC GTC 
Asp Val 
170 
CAG CCA 
Gin Pro 
185 

CCC ATT 
Pro He 

GGC AAG 
Gly Lys 

GCC GGC 
Ala Gly 



CTG GAG CTC TAC 
Leu Glu Leu Tyr 



GCC TCC 
Ala Ser 

GAA GAC 
Glu Asp 

TTC TTC 
Phe Phe 
140 
ATC TAC 
He Tyr 
155 

TTC GTC 
Phe Val 

CAG GAA 
Gin Glu 

CGC AGG 
Arg Arg 

GCC AGC 
Ala Ser 
220 
AGC CTG 
Ser Leu 
235 

CCG ATC 
Pro lie 



AAG CAG GAG GAG 
Lys Gin Glu Glu 
110 

CGC CTC TAC GGC 
Arg Leu Tyr Gly 
125 

AAC CTG ACC CTC 
Asn Leu Thr Leu 



336 



TGC CCC 
Cys Pro 

AAC CCC 
Asn Pro 

AAC CTG 
Asn Leu 
190 
AAA GAC 
Lys Asp 
205 

TAT CCG 
Tyr Pro 



CAC GTC 
His Val 
160 
ACC AAC 
Thr Asn 
175 

TTC GTG 
Phe Val 

AAC AAA 
Asn Lys 

CCG TAT 
Pro Tyr 



GCC CGG CGC CTG 
Ala Arg Arg Leu 
240 

GAC GAC GTC TTT 
Asp Asp Val Phe 



384 



432 



480 



528 



576 



624 



672 



720 



768 
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245 250 255 

CTG GGC ATG TGC CTG GAG GTG CTG GGC GTG CAG CCC ACG GCC CAC GAG 816 
Leu Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu 

260 265 270 

GGG TTC AAG ACT TTG GGC ATC TCC CGG AAC CGC AAC AGC CGC ATG AAC 864 . 

Gly Phe Lys Thr Phe Gly He Ser Arg Asn Arg Asn Ser Arg Met Asn 

275 280 285 

AAG GAG CCG TGC TTT TTC CGC GCC ATG CTC GTG GTG CAC AAG CTG CTG 912 
Lys Glu Pro Cys Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu 

290 295 300 

CCC CCT GAG CTG CTC GCC ATG TGG GGG CTG GTG CAC AGC AAT CTC ACC 960 
Pro Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr 
305 310 315 320 

TGC TCC CGC AAG CTC CAG GTG CTC TGA 987 
Cys Ser Arg Lys Leu Gin Val Leu 
325 
[0 0 6 6] 
<210> 9 
<211> 401 
<212> PRT 
<213> Homo sapiens 
<400> 9 

Met Ser Leu Trp Lys Lys Thr Val Tyr Arg Ser Leu Cys Leu Ala Leu 

1 5 .10 15 

Ala Leu Leu Val Ala Val Thr Val Phe Gin Arg Ser Leu Thr Pro Gly 

20 25 30 

Gin Phe Leu Gin Glu Pro Pro Pro Pro Thr Leu Glu Pro Gin Lys Ala 

35 40 45 

Gin Lys Pro Asn Gly Gin Leu Val Asn Pro Asn Asn Phe Trp Lys Asn 
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50 55 60 

Pro Lys Asp Val Ala Ala Pro Thr Pro Met Ala Ser Gin Gly Pro Gin 
65 70 75 80 

Ala Trp Asp Val Thr Thr Thr Asn Cys Ser Ala Asn He Asn Leu Thr 

85 90 '95 

His Gin Pro Trp Phe Gin Val Leu Glu Pro Gin Phe Arg Gin Phe Leu 

100 105 . 110 

Phe Tyr Arg His Cys Arg Tyr Phe Pro Met Leu Leu Asn His Pro Glu 

115 120 125 

Lys Cys Arg Gly Asp Val Tyr Leu Leu Val Val Val Lys Ser Val He 

130 135 140 

Thr Gin His Asp Arg Arg Glu Ala lie Arg Gin Thr Trp Gly Arg Glu 
145 150 155 160 

Arg Gin Ser Ala Gly Gly Gly Arg Gly Ala Val Arg Thr Leu Phe Leu 

165 170 175 

Leu Gly Thr Ala Ser Lys Gin Glu Glu Arg Thr His Tyr Gin Gin Leu 

180 185 190 

Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp He Leu Gin Trp Gly Phe 

195 200 205 

Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys Glu He His Phe Leu Lys 

210 215 220 

Trp Leu Asp He Tyr Cys Pro His Val Pro Phe He Phe Lys Gly Asp 
225 230 235 240 

Asp Asp Val Phe Val Asn Pro Thr Asn Leu Leu Glu Phe Leu Ala Asp 

245 250 255 

Arg Gin Pro Gin Glu Asn Leu Phe Val Gly Asp Val Leu Gin His Ala 

260 265 270 

Arg Pro lie Arg Arg Lys Asp Asn Lys Tyr Tyr lie Pro Gly Ala Leu 
275 280 285 
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Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala Gly Gly Gly Gly Phe Leu 

290 295 300 

Met Ala Gly Ser Leu Ala Arg Arg Leu His His Ala Cys Asp Thr Leu 
305 310 315 320 

Glu Leu Tyr Pro lie Asp Asp Val Phe Leu Gly Met Cys Leu Glu Val 

325 330 335 

Leu Gly Val Gin Pro Thr Ala His Glu Gly Phe Lys Thr Phe Gly lie 

340 345 350 

Ser Arg Asn Arg Asn Ser Arg Met Asn Lys Glu Pro Cys Phe Phe Arg 

355 . 360 365 

Ala Met Leu Val Val His Lys Leu Leu Pro Pro Glu Leu Leu Ala Met 

370 375 380 

Trp Gly Leu Val His Ser Asn Leu Thr Cys Ser Arg Lys Leu Gin Val 
385 390 395 400 

Leu 

[0 0 6 7] 

<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 10 

cagcagctgc tggcctacga agac _ 24 

[0 0 6 8] 
<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Oligonucleotide primer for PCR 



<400> 11 



gcacatgccc agaaagacgt cgtc 



24 



[0 0 6 9] 

<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 12 

cgttcctggg cctcagtttc ctag 24 
[0 0 7 0] 

' <210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 13 

gaccgacttg acaaccacca gca 23 

[0 0 7 1] 
<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
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<400> 14 



gtagacatcg cccctgcact tct 



23 



[0 0 7 2] 
<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 15 

gcccagagct gcgagccgct 20 

[0 0 7 3] 
<210> 16 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 16 

gcacatgccc agaaagacgt eg 22 

[0 0 7 4] 
<210> 17 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 17 

ggggacaagt ttgtacaaaa aagcaggctt cgcctctcag gggccccagg cct 53 
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[0 0 7 5] 
<210> 18 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 18 

ggggaccact ttgtacaaga aagctgggtc catgggggct caggagcaag tgcc 54 

[0 0 7 6] 
<210> 19 
<211> 94 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> template for PCR 
<400> 19 

gatcatgcat tttcaagtgc agattttcag cttcctgcta atcagtgcct cagtcataat 60 
gtcacgtgga gattacaagg acgacgatga caag 94 

[0 0 7 7] 
<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 20 

cgggatccat gcattttcaa gtgcag 26 
[0 0 7 8] 



4 6 
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<210> 21 
<211>. 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 21 

ggaattcttg tcatcgtcgt ccttg 

[0 0 7 9] 
<210> 22 
<211> 21 
. <212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 22 

ttcctcaagt ggctggacat c 

[0 0 8 0] 
<210> 23 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PCR 
<400> 23 

gccggtcagc cagaaattc 

[0 0 8 1] 
<210> 24 
<211> 21 

4 7 




25 



21 



19 



ffiH# 2003-3028907 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide probe 
<400> 24 

actgccccca cgtccccttc a 
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#fFm^<Z>#-5§- #M 2002-070996 

^>hf## 50200362156 

mm& mm 

fi^W RJg 14 0 9 

ftMfcB ¥^14# 7 J! 5 0 

• mmm> 

[HffiH] ¥^14^ 3J?14B 

10, 500 R 
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ffi m A 



«S0## (3 0 1 0 2 1 5 3 3) 

1 . H 2 0 0 1^ 4 £ 2 0 
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4#2 002 — 070996 



ffi m a m m w # 



[50 1 0 2 9 744] 
1 . ^JS^JI B 2 0 0 1^ 151-80 

ft ffi MXtoAttitfrfrm 5 l #J 
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